problem. For example, more than $16 billion is spent each year in the United States on the treatment and compensation of low back pain (Anderson, 1995) . Chronic pain treatment goals are to eliminate or reduce symptoms and impairment, and to return the employees to work under conditions protecting their health. Early, conservative treatment is generally less costly and can help prevent surgical procedures, which can put workers at greater risk and subject them to extended absences from work and possible prolonged disabilities.
TYpically, chronic pain is initiated by an injury or disease process. However, the discomfort it produces during movement or rest is amplified by the client's personal responses to the meaning, persistence, intensity,and debilitating aspects (Catalano, 1996) .The physical hardships of chronic pain often force clients to withdraw from friends, family, and colleagues, further compounding their feelings of isolation, frustration, depression, and loneliness.
Understanding and managing chronic pain is a personal journey for each individual. Current research yields no clear answers. Chronic pain is seldom cured. However, hope lies in the ability of the nurse working with the client to strive to control the pain, rather than allowing the pain to control the client. Pain management objectives the occupational health nurse can focus on include: • Teaching clients how to take charge to improve quality of life. • Identifying practical methods clients can use to reduce the severity of pain. • Facilitating communication between the client and health care provider. • Setting realistic, client oriented, attainable goals to help each person reach fullest potential. This article defines and describes the phenomenon of chronic pain, identifies and discusses both traditional pharmacologic interventions and non-traditional holistic interventions, and provides information about pain measurement tools to facilitate the communication process. Current and future research trends in chronic pain management are also discussed.
CHRONIC PAIN PHYSIOLOGY
Chronic pain is typically characterized by a persistent pain that tends to be constant rather than intermittent which can evolve into a pattern of painful sensations continuing long after the initial injury (Catalano, 1996) . It is a multifaceted condition of both the mind and the body and is heavily influenced by environmental factors such as family, cultural norms, and job expectations.
According to , pain is perhaps the ultimate manifestation of the plight of the human condition. Pain serves as a protective mechanism for preventing further damage to an injured body part by encouraging rest and immobilization. Pain also motivates individuals to avoid injurious acts and impels a person to seek health care. However, not all pain is protective or productive, and pain itself may induce deleterious physiologic consequences .
Pain sensations are initiated by sensory receptors located in the skin, mucous membranes, muscles, tendons, and viscera. The message then travels toward the spinal cord and to a specific area, located in the dorsal hom of the spinal cord, the substantia gelatinosa (Bates, 1995; Catalano, 1996) . The cells within the substantia gelatinosa relay this "fast pain" message along the pain tract or the neospinothalamic pathway to the thalamus and cortex located in the brain. Fast pain, transmitted by A beta nerve fibers, is generally sharp and stabbing.
"Slow pain" is transmitted by C nerve fibers and is characterized by a dull, aching sensation generally associated with chronic pain. Initially, slow pain travels the same neurologic pathway through the spinal cord, but separates in the brain stem and moves toward the hypothalamus and limbic structures. The hypothalamus is the gland responsible for instructing the pituitary gland to release stress hormones, whereas the limbic structures process emotional responses.
Once the brain receives a pain message, a counter message is produced through chemical substances and sent back to the spinal cord and the pain receptor site. These chemical substances, neurotransmitters, can either pass the pain message on or make certain the pain message is arrested. In essence, neurotransmitters can act as painkillers or pain producers (Catalano, 1996) . Serotonin, endorphins, and enkephalins are examples of neurotransmitters occurring naturally in the body which act to decrease pain responses.
Obviously, chronic pain differs from acute pain. Because each person's pain experience is unique, the 452 occupational health nurse faces many challenges when planning and implementing strategies for managing chronic pain in the workplace.
PAIN MANAGEMENT
Pain management is one of the most challenging problems in health care and biology. It is a challenge to the pain victim who must often learn to deal with pain for which there is no cure. It is a challenge to the nurse or other health professional who seeks every possible means to help the suffering client. It is a challenge to the researcher who tries to understand the biological mechanisms causing such extreme suffering. Finally, the problem of effective pain management is also a challenge to society, which must find the health care, scientific, and financial resources to relieve or prevent pain and suffering to the extent possible (Melzack, 1991) .
Current chronic pain management strategies focus on the whole person, not just symptoms experienced by the individual (Catalano, 1996) . Medications are often replaced or used in conjunction with stress management skills, self hypnosis, biofeedback, nutrition, and exercise. These management tools often provide a client with the power to control and effectively manage pain.
STRESS MANAGEMENT TECHNIQUES FOR CHRONIC PAIN CONTROL
The presence of chronic pain naturally creates a stressful environment. Pain and stress can color even the smallest daily activity which can result in depression, anxiety, and fatigue. These, in tum, can decrease the individual's ability to function, cope, and to feel good and enjoy life. Physically, the muscles in the body respond to stress by contracting and becoming rigid, creating tension and increasing the pain already present. Clients can leam to minimize the domino effect of stress and pain by learning to identify stress in their bodies and its interplay with pain.
Progressive Muscle Relaxation
Progressive Muscle Relaxation (PMR) was developed in the 1930s by Edmund Jacobson. It proved to be an effective mechanism by which his clients could learn about the muscle tension in their bodies and enable them to feel the sharp contrast between tensed and relaxed muscles (Catalano, 1996) . PMR is an "active" exercise. Thus, an important principle to keep in mind is not to over-tense an injured muscle area.
PMR focuses on four major groups of muscles in the body: • Hands and arms. • Feet, calves, thighs, and buttocks.
• Chest, stomach, and lower back. • Shoulders, neck, throat, face, and head (Davis, 1995) .
When initiating PMR, for practice purposes, a client needs to spend at least 20 minutes per day for 2 to 3 days on each muscle group. During this time, the client learns to focus on the individual muscle groups, becoming more acquainted with the body and learning how to help the body genuinely relax and contract. Occupational health nurses can easily teach clients PMR techniques through individual or group training sessions. PMR exercises can be practiced at home or at the workstation, or anywhere the client has access to a comfortable chair or couch.
It is important to begin the PMR session by lying down or sitting in a comfortable chair with the head fully supported. The occupational health nurse can then instruct the client to take several deep, cleansing breaths, releasing each one very slowly. Then the nurse can the direct the client to proceed with the instructions in the Box.
Imagery
Imagery is another powerful pain management tool. It allows the user to make a mind to body connection, sending healing messages along the way. Imagery has been used extensively in ancient and modem medicine. For example, American Indian medicine men call up the image of a spiritual guide who receives the pain of the victim to reduce illness and discomfort (Catalano, 1996) .
A more universal way of using imagery to combat pain is to give the pain a visual representation, enter into a relaxed state, possibly through PMR, and picture the pain image as changing into a pleasant state or disappearing entirely. The mind is a powerful tool and positive imagery can give clients the extra boost needed to effectively manage chronic pain (Catalano, 1996) .
The four step imagery process described in the Box on page 454 concentrates on releasing pressure from tight areas, making "hot" areas "cool," and channeling blood to muscles or areas needing nourishment or cleansing (Achterberg, 1994; Catalano, 1996) . The nurse can use the directions in the Box to lead the client through the process.
Successful imagery takes practice and patience. The more a person becomes in tune with the body, the more intense and, usually, the more successful the imagery process becomes.
NUTRITION AND EXERCISE
Balanced nutrition is essential for a person's general well being. A healthy diet can have a positive impact on the chronic pain victim (Catalano, 1996) . Vitamins, in particular, perform certain specific functions to promote and maintain health and life. Specifically, Vitamin C has the meta- SEPTEMBER 1997, VOL. 45, NO.9 i" _ . .
PMR Instructions
1) Focus on the first group of muscles, beginning with the right hand, arm, and biceps. Make a fist and clench as hard as possible. Hold the tension, feeling it spread up the arm toward the shoulder. Hold it until you experience a slight cramping or burning sensation.
2) Relax and feel the muscles go limp. Feel the warming as the blood flows back through the arm and into the hands and fingers. Notice the contrast between what your muscles felt like when they were tense, and what they feel like when they are relaxed.
3) Repeat the procedure twice more and be aware of taking deep, slow breaths during the process. 4) Focus on the left hand and repeat the procedure.
Once clients become proficient using PMR with one muscle group, have them proceed to the remaining three groups, concentrating on feeling the tension on the tense side of the body and the feelings of relaxation after performing the relaxation phase of the exercise. By holding both awarenesses simultaneously, the client is encouraging the brain to develop a capacity for staying alert and relaxed at the same time (Catalano, 1996) .
bolie role of forming the protein collagen. Collagen serves as the matrix upon which bone is formed and injured tissue is meshed together during healing (Cataldo, 1992) . Vitamin C also plays an important role when stress affects the body. During stressful events, the adrenal glands release large quantities of vitamin C, together with the stress hormones epinephrine and norepinephrine. While the specific role of vitamin C during a stress reaction is unclear, researchers have determined the body needs more vitamin C during stressful times (Cataldo, 1992) .
Extensive evidence confirms that balanced nutrition and regular physical exercise promote health and help prevent disease and injury processes. Cataldo (1992) defines fitness as the ability to meet routine physical demands, with enough energy to confront a sudden challenge. An even broader definition describes being fit as the body's ability to withstand both physiologic and psychologic stress (Cataldo, 1992) . In essence, a person who
Four Step Imagery Process
• In a setting conducive for relaxing, take 10 minutes to reach a state of relaxation (progressive muscle relaxation will provide the desired effect).
• When relaxed, conjure an image representing your pain. Drawing the image on paper can help visualize it more easily. Try to make the image fit the pain.
• Visualize the positive image representing the release or absence of pain. Allow your body to rid itself of the aches and tension and let the muscles go limp. For example, if you visualize the pain in your lower back as a large rock pressing on your spinal cord, then visualize yourself taking a hammer and chipping away the rock, piece by piece until it is gone and the pressure and pain has been released.
• Think about the benefits of your imagery exercises. See yourself as coping well, moving freely, smiling, relaxed, happier, and pain free.
exercises and achieves physical fitness has more energy, endurance, strength, and flexibility, and becomes more connected both physically and mentally. One of the most detailed scientific reports on musculoskeletal disorders, the Holmstrom Study (1992), examined 1,773 construction workers in Malmo, Sweden. In this study, low back pain was found to be correlated with increasing age, certain psychosocial factors, and construction trade personal habits. Most importantly, workers who reported no low back problems were generally in better physical condition, smoked less, participated in recreational activities, and verbalized a more positive outlook on life than other workers. In addition, they reported fewer psychosomatic symptoms and were more active participants in worksite politics and decision making.
Obesity can compound chronic pain and put increased pressure on degenerating joints. Participation in regular exercise is crucial for the client dealing with chronic pain. Being overweight can be an obstacle to the ability to comfortably perform regular exercise regimens.
Chronic pain has negative effects on the client's physical, emotional, social, and spiritual well being.
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Counseling about balanced nutrition and the benefits of regular exercise are essential elements in the occupational health nurse's war against chronic pain and its devastating consequences.
TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION
Transcutaneous electrical nerve stimulation, or TENS, is an increasingly popular non-pharmacologic analgesic procedure for chronic pain control (Seymour, 1995) . Side effects related to TENS use have not been documented, although clients with pacemakers are cautioned against using TENS. The effectiveness of the TENS unit is believed to be a combination of two reactions produced in the body. The first is stimulating the body to produce endorphins and the second results from interfering with the nerve impulses transmitting pain sensation to the brain (Melzack, 1991; Salar, 1981) .
The effectiveness of TENS can vary within one person, as well as among various clients. Historically, TENS has been used to alleviate long term or chronic pain. However, new research suggests TENS also may be useful in reducing postoperative pain and pain during childbirth (Seymour, 1995) .
TENS machines consist of a small, portable box with two to four electrodes attached to the body for varying periods of time. The units are battery operated with two frequency modes: a high frequency stimulation of 80 to 100 Hz, and a low frequency mode at less than 10 Hz. The lower frequency mode is used to stimulate the release of endorphins (Seymour, 1995) .
Thorough user training is essential for the client to effectively use the TENS unit. Client education appears to be a key factor in the degree of success with TENS. The occupational health nurse can successfully accomplish this through teaching/learning sessions and return demonstrations. Daily journals recorded by the client also may increase the effectiveness of the treatment regimen by highlighting peak pain times, as well as lower pain periods. The client can then adjust the stimulation frequency to match certain pain thresholds. Experience demonstrates people must have knowledge about the unit and believe it can alleviate pain for TENS to truly be effective.
PHARMACOLOGIC INTERVENTIONS
Medications also are frequently used to decrease inflammatory and pain responses resulting from an injury experience. A wide variety of medications can be used, but this article specifically focuses on medications suitable for use in the work setting. 
Non-Steroidal Antiinflammatory Drugs
Many excellent analgesic medications are currently found in non-prescription form. Non-steroidal antiinflammatory drugs such as ibuprofen (Advil and Motrin) and naproxen (Naprosyn and Aleve) interfere with the production of prostaglandins and decrease pain levels. Major side effects of these particular drugs include: • Stomach or intestinal ulcers. • Loss of appetite. • Constipation. • Diarrhea. • Gastrointestinal bleeding (Catalano, 1996) . Table 1 illustrates common non-steroidal antiinflammatory drugs and their dosages.
Acetaminophen
Acetaminophen (e.g., Tylenol) also can be used for minor pain. Although not an antiinflammatory, it is especially effective for pain management with persons who cannot tolerate ibuprofen. Side effects can include liver damage. Current and past alcohol intake information must be obtained before administering acetaminophen in the workplace. SEPTEMBER 1997, VOL. 45, NO.9 Antidepressants Antidepressants are frequently used to manage many types of chronic pain, especially neuropathic pain (Catalano, 1996) . Current treatment regimens typically suggest tricyclic antidepressants (Elavil, Pamelor, and Desyrel) and selective serotonin reuptake inhibitors (Prozac, Zoloft, and Paxil). Tricyclic antidepressants (TCAs) alter the level and release of neurotransmitters in pain nerve fibers, thus decreasing pain.
Selective Serotonin Reuptake Inhibitors
In contrast, the selective serotonin reuptake inhibitors (SSRIs) are used to treat depression often accompanying chronic pain. Few side effects occur with these drugs, but if intolerable side effects are experienced with one certain TCA or SSRI, another drug in the same class may be tolerable and effective. Table 2 illustrates common TCA and SSRI drug names and dosage regimens.
Whichever medication is used to combat chronic pain, clients should be taught how to take the drug effectively for maximum results and specific side effects to be alert for and report. Occupational health nurses can facil- itate and reinforce the educational process through written materials accompanying oral teaching. Support groups within the work organization also can help clients with chronic pain share their trials and triumphs. New treatment information can be discussed and shared among its members. Because chronic pain can produce wide reaching effects, family members and/or significant others can be invited to attend informational support group sessions as well.
Effective Communication With Health Care Providers
Poor communication about pain control between the client and health care provider can result in a frustrating experience for everyone involved. According to Ho (1996) , no completely accurate physiologic or clinical signs exist to objectively measure pain. In addition, reliance on the health care professional's assessment of client pain usually results in underestimation of the pain intensity. In essence, the assessment of chronic pain often requires complex evaluation tools not only for measuring pain, but also for examining other elements such as social support and depression (Chapman, 1990) . Cordell (1996) even suggests the measurement of pain intensity and pain relief be included as the "sixth vital sign" when assessing clients.
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Current research from the National Institutes for Health indicates client "self reporting" is the most valid and reliable indicator of the existence and intensity of pain (Ho, 1996) . Ideal pain assessment tools include the identification of the presence of pain, as well as the progress of pain with time, activities, or treatment (Fordyce, 1983) . Visual analogue scales (VAS)are the most commonly used tools to assess pain intensity and/or pain relief, depression, anxiety, and mood (McComack, 1988) . Numeric rating scales (NRS), where the client is asked to choose one number from a numeric range best reflecting the intensity of pain, have proven to be an even more valid way of reporting chronic pain symptoms (Jenson, 1986) . In addition, verbal rating scales allowing the client to choose a phrase best describing the pain, have been very informative. Lastly, pain drawings have also been advocated as useful, descriptive tools (Margolis, 1986) . This method uses a picture to identify the distribution of pain and the characteristics of the pain (e.g., stabbing, cramping, dull, numbness).
Whichever method is used, accurately reporting and communicating of chronic pain and the various contributing factors are imperative to chronic pain management. Occupational health nurses can facilitate the communication process by teaching clients simple, effective communication skills they can use when talking with their health care provider about pain management (Lin-darnan, 1995) . These include: • Keeping a pain log to record medication time and dosage, along with any activities corresponding with the pain. • Using "I" statements to describe specific situations and assertively reporting pain when it occurs. • Using agreed upon pain rating scales to describe pain. • Using the same pain scales consistently. • Writing down questions before appointment times or phone conversations to facilitate the communication experience.
CURRENT TRENDS AND FUTURE RESEARCH
Because the complex subject of pain does not comprise a homogeneous entity, but rather a host of disparate conditions, it is simplistic for health care professions to seek a single model for its study. Future research must focus on multiple models, each possessing specific characteristics for examination, and should be conducted by various health care team members in a collaborative manner (Silvilotti, 1996) .
As the information concerning chronic pain management broadens, some current themes and considerations emerge. One area of concern is the relationship of ethnicity and pain management (Todd, 1996) . Research findings suggest aspects of cultural background and language must be considered when choosing pain assessment tools and methods (Todd, 1996) .
Another area of research concentrates on the question of pain management in relation to gender differences. Current research findings suggest distinct differences between men and women in regard to pain thresholds and tolerance, pain reporting, and willingness to seek treatment. Other gender related differences emerge with how nurses and physicians respond to complaints and how analgesia is administered (Afilalo, 1996; Nevin, 1996; Vallerand, 1995) . Future studies need to examine the influence of a person 's age, past pain experiences , physical activity levels, as well as ethnicity and gender.
In regard to pain control practices, research has proven chronic pain can best be managed by a multidi sciplinary team approach (Afilalo, 1996) . Historically, the multidisciplinary approach to chronic pain had its origins in World War II. Even then, physicians realized the multifaceted nature of the chronic pain syndrome and determined these complex pain problems required vast knowledge and clinical experience beyond what one individual could provide.
Current practices bring recognized specialists in various health disciplines such as nursing, psychology, clinical pharmacology, medicine, and physical therapy togeth- SEPTEMBER 1997, VOL. 45, NO.9 er as a "team" to provide information and leadership in the field of pain management and research. Occupational health nurses have an obligation to be cognizant of community health services available to clients with chronic pain and be willing to make the necessary referrals. The nurse also needs to contact clients to follow up on their progress, carefully documenting health care treatments and recommendations. This information can be extremely helpful when assisting the client in navigating the health care system in search of successful treatment regimens. Lewis (1996) specifically suggested health care and industry work together to conduct research toward the development of chronic pain treatment protocols . Along with these much needed protocols comes informative data regarding the time and costs involved in implementing the protocols at particular worksites. The future of chronic pain control management is vast and promising. Health care providers must confront the challenge presented by chronic pain and strive to produce viable solutions. Occupational health nurses are in the unique position to collect research data about chronic pain and the effects on the work force and make positive changes in chronic pain treatment regimens. AAOHN Journal; 45(9) : 451-458.
CONCLUSION

IN SUMMARY
Occupational health nurses often have the opportunity and knowledge to assist clients with chronic pain management and help them progress toward a more active and fulfilling lifestyle.
Proper pain management is considered one of the major concerns of modern health care. Health providers continue to search for ways to explain, predict, and cure the misery caused by chronic pain.
Chronic pain management is a multifacted condition of both mind and body and is heavily influenced by environmental factors such a family, cultural norms, and job expectations.
Current chronic pain management strategies focus on the whole person, not just the painful symptoms experienced by the individual.
